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PPC	
  Detector	
  Electronics	
  at	
  LBNL	
  

1.  Mini-PPC / BEGe Performance 

2.  Low-Mass Front End 

3.  0.9 kg PPC Performance 

4.  Equivalent Noise Charge 

5.  DAQ Threshold 
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Mini-­‐PPC	
  Performance	
  

(12	
  electrons-­‐rms)	
  

55	
  eV-­‐FWHM	
  minimum	
  without	
  detector	
  

2.96	
  eV	
  /	
  electron-­‐hole	
  
2.355	
  rms	
  =	
  FWHM	
  
7.0	
  electrons-­‐rms	
  =	
  eV-­‐FWHM	
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SNL	
  BEGe	
  in	
  LBNL	
  Cryostat	
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LBNL	
  PPC	
  Readout	
  Electronics	
  

903	
  g	
  PPC	
  with	
  MJ-­‐LMFE	
   High-­‐ResoluSon	
  Preamplifier	
  (ca.	
  1967)	
  

Canberra	
  Low-­‐BG	
  Cryostat	
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Preamplifier	
  (F.	
  Goulding	
  Design)	
  

Output	
  

Front	
  End	
   Preamplifier	
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Low-­‐Mass	
  Front	
  End	
  

Majorana	
  LMFE	
  with	
  strain	
  relief	
  

Electric	
  Field	
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Low-­‐Mass	
  Front	
  End	
  

Ge	
   Al	
  

Ti	
  /	
  Au	
   Epoxy	
   FEP	
  /	
  Cu	
  Si	
  

SiO2	
  

(Low-­‐Background)	
  

(Legacy) Majorana Prediction: < 702 nBq / board (Th + U) 



P.	
  Barton	
  9	
  
CNNS	
  Workshop	
  

MOSFET	
  Alterna;ve	
  to	
  JFET	
  

Inves;ga;ng	
  cold	
  CMOS	
  op;ons:	
  

XGLab	
  CUBE	
  ASIC	
  
Originally	
  for	
  SDD	
  
	
  
Pulsed-­‐Reset	
  
0.75	
  x	
  0.75	
  mm2	
  

3.4	
  el.rms	
  alone	
  

4.4	
  electrons-­‐rms	
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Electronic	
  Noise	
  with	
  0.9	
  kg	
  Detector	
  

421	
  eV	
   156	
  eV	
  

903 g 

241Am,	
  1200	
  V	
  	
  
Id	
  =	
  6	
  mA	
  
2	
  μs	
  Gaussian	
  	
  
103	
  K	
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Equivalent	
  Noise	
  Charge	
  

10-­‐11-­‐2012	
  
4	
  μs	
  tri-­‐shaping	
  
1200	
  V	
  (suddenly)	
  
102.2	
  K	
  
Vm	
  =	
  -­‐4.19	
  
Id	
  =	
  2	
  mA	
  
Rf	
  =	
  16	
  Gohm	
  
fp	
  =	
  500	
  Hz	
  

141	
  eV-­‐FWHM	
  
60	
  eV-­‐rms	
  
20	
  electrons-­‐rms	
  

Measured	
   Calculated	
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Equivalent	
  Noise	
  Charge	
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ENC	
  Improvement	
  Plan	
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DAQ	
  Threshold	
  &	
  Noise	
  Triggers	
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Probability	
  vs.	
  Frequency	
  

With	
  Pulse	
  Shaping	
  (Low	
  Pass)	
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Ultra-­‐Low	
  Noise	
  Germanium	
  Neutrino	
  Detec;on	
  System	
  
(ULGeN)	
  

1.  Signal and Backgrounds 
1.  Signal 
2.  Backgrounds 

2.  Low Noise Detector 
1.  Crystal 
2.  Front End 
3.  Cryostat  
4.  Cables 
5.  Preamplifier 
6.  High Voltage 
7.  DAQ 

3.  Deployment 
1.  Cooling 
2.  Vetoes 
3.  Shielding 
4.  Operations 
5.  Data Analysis 
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Discussion	
  

•  CNNS detection: low threshold / noise, low background, large mass 

•  Ge PPC: large volume, low capacitance, low leakage current 

•  Cold JFET: low capacitance, high transconductance 

•  Rare events: long pulses, waveforms for physics discrimination 
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Backup	
  Slides	
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Ground	
   Bias	
  

Rel.perm.	
  =	
  16.1	
  

PPC	
  Isochrones	
  (Equal	
  Dric	
  Times)	
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WP Er Ez 
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PPC	
  Performance	
  (non-­‐ideal)	
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Leakage	
  Current	
  Buildup	
  

Ramp:	
  1200,	
  1000,	
  1200	
  V	
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a-­‐Ge	
  Resistance	
  vs.	
  Temperature	
  


